Because contraceptive prevalence and unmet need for family planning estimates for unmarried women vary widely depending on the chosen sexual recency inclusion factor, all data platforms should adopt a 1-month window in these calculations to have comparable and actionable estimates.
BACKGROUND
W ith the world working to achieve the FP2020 goal that 120 million more women and girls access contraception and the 2030 Sustainable Development Goal that no one is left behind, understanding the family planning needs of all women is imperative. 1 The contraceptive prevalence of married and in-union women has been monitored and reported in a relatively uniform way across time, place, and data collection instrument. 2, 3 The same cannot be said for the monitoring and reporting of family planning practices and needs among unmarried women.
When World Fertility Surveys began in the 1960s and 1970s, the approach to measuring contraceptive prevalence only among married and in-union women had merit due to cultural sensitivities of asking unmarried women about their sexual activity coupled with assumptions of low sexual activity among unmarried women. 4 During the 1980s, this approach shifted, and it became standard to include unmarried women in population-based household surveys and other data collection platforms. This expansion was and remains important.
Although marriage is still largely the norm worldwide-according to the United Nations World Marriage Data, at least 80% of women aged 45À49 have ever married 5 -marriage is occurring later in life. Meanwhile, age at sexual debut remains relatively constant. 5, 6 Coupled with large youth populations in many low-and middle-income countries, this demographic shift yields not only a higher proportion of unmarried women and men exposed to the risk of pregnancy but also the highest number of unmarried individuals in human history. 7 The increased focus on expanding family planning access among youth, 8 who include a significant share of unmarried individuals, is clearly warranted. And the inclusion of unmarried women and men in key data collection platforms is imperative for understanding the family planning knowledge, attitudes, and practices among this growing demographic.
The key family planning data collection platforms-Demographic and Health Surveys (DHS), Multiple Indicator Cluster Surveys (MICS), and Performance Monitoring and Accountability 2020 surveys-have built on lessons learned over the decades, including the experiences of the World Fertility Surveys 9 and Contraceptive Prevalence Surveys. 10 All 3 platforms include both married and unmarried women, except in countries (largely in North Africa and South and West Asia) where only married women are included due to cultural sensitivities, and ask questions on contraceptive use and sexual activity regardless of marital status. 11 The calculation and reporting of key family planning indicators for married women is uniform across information platforms, but varies for unmarried women. For example, take 3 key family planning data and communication groups: DHS, the Guttmacher Institute, and World Health Organization (WHO). All 3 groups frequently produce family planning-related reports, data from which are used widely for policy, programmatic, research, and advocacy purposes. DHS reports the modern contraceptive prevalence rate (mCPR) among unmarried women only among those who reported having sex in the 1 month preceding the interview. 12 The Guttmacher Institute and recent WHO publications report mCPR among women who reported having sex in the 3 months preceding the interview. 13, 14 This Guttmacher/WHO approach aligns with the research of Dasgupta et al. that found that limiting analysis to 1 month before the interview misses a significant proportion of unmarried women who were sexually active within a wider window of time. 15 Ultimately, these varying approaches to measuring mCPR among unmarried women result in different mCPR estimates as well as different unmet need estimates. These differing estimates have potentially significant policy and programming ramifications (e.g., size of population in need). Given these differences, coupled with the increased need to address family planning among unmarried individuals, we aimed to address the following 3 questions: 16 Our study included DHS data that met the following 4 inclusion criteria: (1) data were collected from both married and unmarried women; (2) data were collected from 2012 or later (we chose the 2012 demarcation to complement FP2020 goals outlined in the 2012 London Summit); (3) final datasets were available for download and analysis as of February 2019; and (4) for countries that had more than 1 DHS since 2012, we included only the most recent. Our final study dataset included 43 country surveys across 5 regions: Asia and Pacific, West Asia and Eastern Europe, East and Southern Africa, West and Central Africa, and Latin America and the Caribbean. Survey sample sizes ranged from 5,329 women in Comoros to 699,686 in India.
The key demographic variable in our analysis was marital status, unmarried (never married or formerly married) and currently married (married or in-union). We first ran our analysis by separating women into 3 groups, "never married," "currently married or in-union," and "formerly married (separated, divorced, or widowed)." Due to small sample sizes in the latter group, particularly when comparing sexual recency variables (described below), we decided to combine "formerly married" and "never married" into 1 group, "unmarried," with a majority of women being represented by the "never married" group. Recent research has found that the prevalence of divorce is low, ranging from 1%-20% in sub-Saharan Africa, 17 and the proportions are either stable or declining. 18 In our study countries, the "unmarried" group was dominated by "never married women" who comprised 80% of all "unmarried" women, ranging from 71% in Latin America and Caribbean to 86% in Asia. Although we were aware of meaningful differences in being "never married" and "formerly married," we combined the 2 categories due to power limitations and interpreted our results with that caveat. Additionally, we initially included age as a key demographic variable in our analysis but chose not to present the results herein as they were not particularly meaningful due to very small sample sizes by age group (tables available on request). Finally, we considered whether our marital status grouping aligned with our sexual recency variables (described below); that is, did current marital status align with sexual activity status of 1-12 months before the interview. To ensure we were using comparable categories, we analyzed marital duration at the time of survey (note: DHS does not capture data on timing of divorce). On average, only 4% of women were married for less than 12 months at the time of survey (ranging from 2% to 7% across study countries), and the overwhelming majority of these newlywed women (81%) reported sex in the last month. We decided that the potential misalignment between Differing estimates of mCPR and unmet need among unmarried women have potentially significant policy and programming ramifications. sexual activity recency and marital duration recency was too small to skew results; therefore, we consistently categorized "currently married" women as "married or in-union" for each of our sexual recency variables. Our main analytic variable was timing of last sex (e.g., sexual recency). In DHS, participants are asked how old they were when they first had sexual intercourse. For those who say they have ever been sexually active, they are then asked an open-ended question, "When was the last time you had sexual intercourse?" For women who respond that they have been sexually active within the 12 months preceding the interview, the answer is recorded in days, weeks, or months. We used the variable that asked respondents what their time since last sex was in months, what we call "sexual recency," to form 4 corresponding analytic groups:
1. DHS method (sexually active within the 4 weeks/1 month preceding the interview; note that in this article, we use the term 1 month) 2. Guttmacher Institute/WHO method (sexually active within the 3 months preceding the interview; note that the Guttmacher calculation includes months 0, 1, 2, and 3)
3. An alternative method periodically used in research (sexually active in the 12 months preceding interview) 4. All sexually active women regardless of timing of last sex (e.g., those women who have ever had sex)
We excluded incomplete or inconsistent responses. Additionally, we excluded women for whom responses were flagged for various reporting issues. 19 For example, we treated responses that were "before last birth" as instances where the timing of last sex was more than 12 months prior.
The 2 key family planning variables are the mCPR and unmet need. We aligned our definition of modern contraceptive methods with the DHS definition, which includes female and male sterilization, contraceptive pill, intrauterine device, injectables, implants, male and female condoms, diaphragm, contra-ceptive foam and jelly, lactational amenorrhea method, Standard Days method, and emergency contraception. 12 We also used the DHS definition of mCPR, which assesses contraceptive use based on the question, "Are you or your partner currently doing something or using any method to delay or avoid getting pregnant?"
As Dasgupta et al. (2017) describe, the interpretation of "current" is up to the woman, ranging from whether she means today, within the last month, or at the time of last sexual intercourse. 15 We used the DHS Program's revised calculation of unmet need as a starting point for unmet need estimation. 20 Unmet need is defined as the percentage of women who are not currently using a method of contraception and want to stop or delay childbearing. 20 Typically, calculations of unmet need assume all married women are sexually active and, thus, at risk of unmet need if they are not using contraception and do not desire to become pregnant, 21 but because unmarried women who report no sexual intercourse in the 1 month before the interview are assumed to be unexposed to the risk of pregnancy, they are considered not at risk of having unmet need. 20 Some of these assumptions of risk have been challenged over time, and sensitivity tests demonstrate that unmet need estimates are indeed affected by the assumption used. 22 Because the DHS calculation of unmet need among unmarried women applies the inclusion criteria of sex in the 1 month before the interview, we recalculated unmet need by relaxing the sexual activity assumptions to align with each of our sexual recency categories.
First, we explored how various sexual recency "cutoffs" impacted the proportion of women included in mCPR and unmet need estimates by marital status. These results allowed us to visualize the change in denominator (universe of eligible women) based on timing of sex. Next, we explored how estimates of mCPR and unmet need vary by timing of last sex. We also disaggregated these estimates of mCPR and unmet need by marital status. All data presented were weighted. For regional averages presented, all averages were equally weighted by country. We used Stata 14 for data analysis.
RESULTS

How Do Various Sexual Recency Cutoffs Impact the Proportion of Women Included in mCPR and Unmet Need Estimates?
The Table presents data on the variation in the number and percentage of eligible women based on the timing of sexual recency, by region and marital status. Overall, the majority of women report ever having sexual intercourse, ranging from an average of 70% of all women in the Asia/Pacific region to 83% in the West and Central Africa region. These percentages markedly decrease across all 5 regions as the sexual recency time frame narrows to sex within the last 12 months, 3 months, and finally 1 month (Figure 1 ). Among unmarried women, the percentage of women who report ever having sex varies dramatically by regional context, from 16% in Asia and Pacific to 62% in Latin America and Caribbean. These percentages decline as the sexual recency window narrows. At the 1-month mark, on average only 1% of unmarried women in Asia and Pacific report sexual activity. The highest percentage of unmarried women reporting sex in the last month (19%) is in West and Central Africa.
Currently married women are more likely to have had sex recently (e.g., within the last 1 month, 3 months, and 12 months) as compared with unmarried women (Table and Figure 1 ). Data presented further highlight the reality that although marriage is nearly a perfect proxy for experiencing sexual intercourse at some time point (nearly 100% of married women report ever having had sex), it is not a perfect proxy for recent sexual activity. For example, across the 5 regions, on average the percentage of married women reporting sex in the 3 months preceding the interview ranges from 82%À92%. This percentage is lower for sex in the 1 month preceding the interview, where the average reporting ranges from 70%À82% of married women.
Ultimately, limiting the number of women included in mCPR and unmet need estimates to those who report sex in the 1 month preceding the interview provides analysts with sufficiently large numbers of all women and married women for complex analyses (generally more than 5,000 individuals). However, this limit can pose a challenge for analyzing the data of unmarried women, especially in countries and regions where sex outside of marriage is infrequent (or infrequently reported). In the regions of West Asia/ Europe and Asia and Pacific, the 1-month cutoff yields fewer than 100 individuals on average. Expanding to those who report sex in the 3 months preceding the interview yields higher numbers in these 2 regions but still less than 250 individuals on average. For national-level estimates of mCPR and unmet need for unmarried women, these sample sizes are generally large enough. For further disaggregation and more complex analyses, these sample sizes are likely too small in many study countries.
How Do mCPR and Unmet Need Estimates Vary by Timing of Last Sex?
Applying these various sexual activity restrictions to the calculation of mCPR for all countries (Figure 2 ), we observe that for married women, mCPR is virtually the same as measured at the 12-month, 3-month, and 1-month eligibility cutoffs. However, for unmarried women, mCPR is systematically lower as measured at the 12-month and 3-month marks as compared with the 1-month cutoff. Indeed, mCPR as measured among unmarried women who reported sex within the 12 months preceding the interview is lower-on average, 14 percentage points loweracross all 43 study countries as compared with mCPR as measured using the 1-month criterion. These differences are starker when parsed out by regions ( Figure 3 ). Among married women, we see that mCPR estimates based on the sexual recency cutoff of 1 month is virtually indistinguishable from the 3-month cutoff in all regions (varying by 1-2 percentage points). In all regions, the 1-month cutoff results in higher reports of contraceptive use regardless of marital status. Among all regions, married women who have ever been sexually active had the lowest mCPR compared to married women at the other sexual recency cutoffs. Furthermore, unmarried women who report sexual activity in the previous 12 months had the lowest mCPR among both married and unmarried women at the other sexual recency cutoffs (note: mCPR by sexual recency and marital status for all countries is presented in Supplement 1).
Next, we turn our attention to unmet need. The DHS calculation of unmet need among unmarried women applies the inclusion criteria of sex in the 1 month before the interview, which aligns with the DHS mCPR calculation among unmarried women. Because we changed the mCPR calculation among unmarried women to a broader sexual recency time frame, we needed to align our unmet need calculation. Therefore, we recalculated unmet need to expand the inclusion criteria to women who were sexually active within 3 months before the interview and 12 months before the interview versus the current DHS standard of 1 month.
As Figure 4 shows, expanding the inclusion criteria to capture unmarried women with less recent sex results in modest to large increases in unmet need. Unmet need among unmarried women across our 43 study countries is, on average, 34% (1 month), 41% (3 months), and 51% (12 months). Among married women, the difference is minimal-19% (1 month), 19% (3 months), and 20% (12 months)-as would be expected because mCPR among married women varies little by sexual recency (note: unmet need by sexual recency and marital status for all countries is presented in Supplement 2). Corresponding to the regional differences in mCPR based on the sexual recency cutoffs, the picture for unmet need shows that estimates are lowest when using the 1-month cutoff, and unmet need is highest when using the 12-month cutoff ( Figure 5 ). Unmet need is highest among unmarried women in each of the 5 regions as compared with married women.
IMPLICATIONS
As has been revealed and elaborated in recent scholarship, a substantial proportion of unmarried women have ever had sex. 6, 23 Our findings confirm this reality and again highlight the relatively fluid and sporadic nature of unmarried women's sexual lives as compared with married women's (Table) . This finding may spur the measurement community to expand the eligibility criteria for mCPR and unmet need calculation to a wider pool of sexually active women (i.e., expand from inclusion criteria of sexual activity within 1 month to 3 months or 3 months to 12 months). Indeed, in so doing, we would be able to have a larger sample size for disaggregation and analysis and perhaps understand contraceptive use dynamics of a wider population of unmarried women. Our data also reveal that expanding the eligibility range from 1 month to 3 months and beyond yields lower mCPR estimates and higher unmet need estimates. This is to be expected-not because women who had sex less recently are necessarily less likely than others to use contraception or more likely to be in greater need of contraception-but rather because expanding the inclusion criteria based on time since last sex creates a concerning measurement misalignment. Specifically, as previously mentioned, contraceptive use is based on a "current use" measure. This "current" measure aligns well with the experiences of women who had sex more recently. However, in seeking to understand contraceptive use of women whose last sex was 3 or more months ago, a reliable estimate is unlikely to be obtained based on a "current use" question. 11, 24 Coital-dependent methods are especially likely to be underreported to a "current use" question among women who are not recently sexually active. To remedy the measurement misalignment, contraceptive use at last sex would need to be examined.
FIGURE 3. Mean Modern Contraceptive Prevalence Rate by Sexual Recency and Marital Status for Each Geographic Region
Abbreviation: mCPR, modern contraceptive prevalence rate
In the DHS, contraceptive use at last sex can be assessed by proxy using the contraceptive calendar. A recent analysis 11 did just that, exploring CPR among 3 groups of women: (1) women who had sex in the last 3 months, by using the contraceptive calendar to assess whether she used contraceptives in the 3 months before the interview; (2) women who had sex in the last 3 months, using the responses to the "current use" questions to define contraceptive use; and (3) women who had sex in the last 1 month, measuring contraceptive use based on responses to "current use." The results showed that CPR was similar in groups 1 and 3, but slightly lower as measured for group 2. Based on these findings, plus the fact that contraceptive calendar data are not as widely available as current use data, the study authors chose to use group 3 as their analytic group. We agree with this assessment.
Because DHS data are cross-sectional, unmarried women who meet the 1-month inclusion criteria are likely to represent all types of sexual activity-frequent, sporadic, and periodic. Therefore, mCPR estimates and unmet need estimates reliably reflect the population-level estimates for this diverse demographic group. Of course, it is possible that there is some degree of seasonality to sexual recency, depending on cultural context, for example, with high levels of male migration. Evidence of seasonality impact on sexual activity is scarce across country contexts. Furthermore, because DHS fieldwork often spans 4 or more months, any potential seasonality impact is diminished. The major downside of this approach, as mentioned earlier, is that sample sizes of unmarried women who met the 1-month inclusion criteria can be quite small in many countries, limiting statistical power for further disaggregation and more complex analysis, especially for family planning among sexually active youth-a key population for international family planning programming. Therefore, we make 2 recommendations:
1. In the short term, we recommend maintaining the DHS method (sexual activity within the previous 1 month) for reporting mCPR and unmet need among unmarried women For clarity and messaging, we recommend that the wider family planning community adopt this approach for measuring and reporting mCPR and unmet need among unmarried women.
2. In the longer term, we recommend adding the following 2 questions to the DHS women's questionnaire and other surveys that capture contraceptive use data: (1) "The last time you had sex, did you or your partner do anything or use any method to avoid or delay pregnancy?" (2) [if yes] "What method did you use?" These questions align with questions already asked in the DHS men's questionnaire as well as questions included in the U.S. National Survey of Family Growth. 25 Incorporating these questions would help to overcome the measurement misalignment described herein, thereby allowing for improved calculation of mCPR among unmarried women who had sex less recently and allowing for analysts to use contraceptive use data for a larger number of unmarried women, thus, helping to overcome the sample size issue. For example, this approach would improve our ability to compare mCPR and unmet need estimates by marital status thanks to the greater statistical power it provides. As of editing this article in October 2019, we can report that the DHS Program has incorporated these suggested questions into its DHS-8 core women's questionnaire. 26 We encourage the family planning community to incorporate these new data into contraceptive prevalence and unmet need calculations as the data become available.
Even when both of these recommendations came to fruition, measurement challenges remain. First, in many countries unmarried women face stigma for sexual activity outside of marriage. Such cultural sensitivity may make unmarried women unlikely to report sexual activity, leading to reporting bias. 27, 28 Looking more closely at country-specific data (Supplement 1), we observe just how low reported sexual activity rates are among unmarried women in places with large social sanctions on premarital sex. For example, in Nepal, a country with strong norms prohibiting premarital sex, only 4 unmarried women in the entire survey reported sex in the preceding month. Although disclosure of premarital sex is rare, this finding does not necessarily mean that premarital sex itself is rare. Indeed, a body of research is forming that reveals prevalence of premarital sex in Nepal is not uncommon. 29 Some welcome survey innovations are taking place, like using audio computer assisted self interview rather than face-to-face interviews, which may reduce reporting bias by better capturing responses to sensitive questions like sexual activity and sexual history. 30, 31 More can and should be done. For example, question order and wording should be considered to reduce bias. Although DHS asks sexual activity questions much later in the questionnaire-a proven practice for building rapport before arriving at stigmatized issues like sexual behavior 32 -the sexual recency questions come immediately after marital status questions, which may unintentionally invite stigmatized responses from unmarried women in places like Nepal. Even if we can decrease reporting bias, we still have the challenge of nonresponse and survey representativeness. 31 Specifically, those unmarried women who are sexually active and report sexual activity may have different life experiences than other sexually active unmarried women who are uncomfortable reporting sexual activity. It is possible that unmarried women who report sexual activity are more likely to access and use contraception, which would artificially inflate mCPR among unmarried women and deflate unmet need.
Finally, because sexual activity is more likely to be sporadic among unmarried women compared with married women, it is important to recognize that these women are perhaps more likely to be unprepared (with contraception) for their next sexual encounter and more exposed to the risk of an unintended pregnancy as a result. This is a key challenge that public health programs can and should address. In this vein, it is imperative that the global family planning community commit to having solid, reliable, and comparable data to inform programming to address the family planning needs of unmarried women.
